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[57] ABSTRACT

In a video tape recorder or audio tape recorder, the
remaining tape length indicated as time or taken-up tape
length indicated as time is calculated by use of mi-
crocomputer and then accurately indicated as a time
length by detecting the angular velocities of a supply
reel and a take-up reel. A rotational period of time of

Nov. 6, 1978 [JP]  JAPan eeevemveeeereeeeeeseenennen s3.135849  cach reel is detected twice, so that the tape running
Nov. 6, 1978 [JP]  JAPan woovvoooeossssrsesseoen 53.135853  speed is calculated from the two detected values and the
Nov. 6, 1978 [JP]  JAPan eooovoessoessserseoe s3.135854  known tape caliper thickness, thus calculating and indi-
’ . | cating the remaining tape length indicated as time and
the taken-up tape length indicated as time. The remain-
[51] Int, Cl3 oo cnnseeneens GO6F 15/20 ing tape length and taken-up tape length indicated as
[52] US. Cl .cooreercccreriicnnes 360/137; 242/75.51; time in such operation modes of a tape recorder as fast
242/75.52; 340/675 forward, and rewind, as well as recording and repro-
[58] Field of Search ........... reeenaes 360/137, 72.3, 74.2;  duction are accurately mdicated.
340/675; 352/172, 170; 242/75.52, 75.51, 75.417, |
| 191 8 Clatms, 10 Drawing Figures
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|
TAPE RUNNING TIME-INDICATION SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates to a system fcr indicat-
ing as time the taken-up length or remaining length of a

tape recording medium in an apparatus using such a
tape recording medium, and more particularly to a

system for indicating as time the taken-up length or
remaining length of the tape suitable for a magnetic
- recording-reproduction apparatus such as an audio tape
recorder or a video tape recorder using a tape contained
in a cartridge or a cassette. )

In conventional magnetic reccrdlng-reproductlcn
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apparatuses such as a video tape recorder or an audio

tape recorder, the length taken-up of the tape recording
medium, ie., the length thereof wound through the
recorder, is indicated generally by use of a device called
a tape counter. In this tape counter, the rotation of the
reels is transmitted to a mechanical revolutions counter
through a belt or the like, thus indicating the number of
reel revolutions in three or four digits. Such a tape
counter has problems as mentioned below.

(1) The taken-up tape length is indicated 1nd1rectly by
the number of reel revolutions, and the rotational Speed

20
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of the reels depends on the amount of tape which is -
unwound, thus makmg it impossible tc mdlcate the

taken-up tape length in terms of time. |
~ (2) In the case where a reel partly wound with tape is

30

loaded, it is 1mpcssable tc detect the remammg tape

length.

clated with a given point in time. -
The conventional tape counter has the abcve-men—_

tioned shortcomings and therefore the exact time length

or point cannot be determined by the tape counter. The

(3) Itis Impcsmble to search the tape fcr a pomt assc-'

35

user must detern:nne the amount of tape taken up visu-

ally by experience. As a result, it often happens that the
remaining tape length is not sufficient to record the

whole of the desired program or it is almost impossible
to search for a desired point midway of the recorded |

part of the tape by one fast forward or one rewind mode
of operation but the fast forward or the rewind mode of
cperatlcn or reproduction must be repeated several
times in order to find the desired point of the tape,

resultmg in the dlsadvantage cf handling 1nccnve-
nience.

SUMMARY- OF _THE_ INVENTION

An object of the present invention is to provide a tape
running time indication system which can indicate the
taken-up tape length or remaining tape length accu-
rately as an indication of time, whereby a point associ-
ated with a given time point can be accurately located.

Acccrdlng to the present invention, there is provided

a tape running time indication system comprising means

45
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for detecting the angular velocities of the supply reel |

and the take-up reel thereof, a microcomputer for calcu-

lating the taken-up tape length or remaining tape length
on the basis of the detected angular velocities, and
means for indicating such a taken-up tape length or
remaining tape length. The taken-up tape length or
remaining tape length is calculated from the angular
velocities of the supply reel and the take-up reel as
explained below. | |
First, the parameters are defined as below

60

65

2

- Tape running speed v
~Angular velocity of supply reel @]
Hub radius of supply reel R
Overall radius of tape-wound on supply reel I
‘Tape wound area of supply reel S1
‘Angular velocity of take-up reel 2y
Hub radius of take-up reel R
Overall radius of tape-wound on take-up reel ry
Tape wound area of take-up reel S
Wound area of total tape So
_Tape length L

- Tape caliper thickness D

- Remaining tape length. lndtcated as time T
- Taken-up tape length indicated as time T,
‘Total tape length indicated as time To

. .

- These parameters have relations as mentioned below.

ey =ney=7y

_ (1
B S{].-—“‘-—- Sl- I+ Sg = DL -

Q@)
To=Ti+Ty ()
ISlll = m(r? - Rﬁ).l @
..-_'Sz_-=”'_cr(r22--——._.R2) o ©

. Thus; the reihaining -tapelength indicated as time T -
and the taken-up tape length indicated as time T are
given as shcwn below frcm the equattcns (2) and (3)

7

abcve o
 :31 ) (6)
TI S[} _Tﬁ. - o
S
T = S0 To
From equations (4), (5) and (6)
s - (®)
w(rlz — R%) |
= To
m(r12 — R?) + m(r? — R?)
r~® — .Rz. | .T.
B 2Rz °

Substituting eq'uat_ic_n ( 1) int_c equ'a'ticn (8),

( p) _R2
w ) "
VRS
(o) + (=) -
In similar fashicn,.from equations (4), (3), (7) and (1),
| 2
(_v___) _ R
®2
| v \2 Vl
(=) (=

(9)

1 Tp

|

(10)

¥h

2
) - 2R?2

It will thus be seen that according to the present
invention, it is possible to determine and indicate the
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remaining tape length and the taken-up tape length as
time T and T3, respectively by substituting the tape
running speed v, the reel angular velocities w1 and w3,
the reel hub radius R and the total tape length indicated

as time Tpinto equation (9) or (10). Generally, the thick- 5
ness of magnetic tape has a variation of about =10%.
Since nheither equation (9) nor (10) contains the tape
caliper thickness D, however, the remaining tape length
or taken-up tape length indicated as time is detected
accurately without being affected by the varlatlon in
tape caliper thickness D.

In equations (9) and (10), the reel hub radius R is
generally strictly controlled in the process of manufac-
ture and therefore the variation thereof is negligibly
small, so that a fixed value may be provided for substitu-
tion in actual calculation. Also, the tape running speed
v is controlled with high accuracy and therefore a fixed
value thereof may be used in the case of the video tape
recorder. In the case where the tape running speed is
not considered to be constant, however, such a value
may be determined by detecting the reel angular veloci-
ties @i and wj twice. Further, the total tape length indi-
cated as time Tois fixed for each cassette tape and may
be substituted as such. As an alternative, the reel angu-
lar velocities may be detected twice and the time inter-
val of such detection is detected, thus making it possible
to determine the total tape length indicated as time. By
using this detected value, a ca]culatlon with hlgh accu-
racy i1s made possible. |

According to the present invention, the remaining
tape length or taken-up tape length indicated as time is
accurately indicated only by detecting the reel angular
velocities accurately.

- BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a plan view showing schematically a tape
supply system of a video tape recorder to Wthh the
present invention is suitably applicable. - |

FIG. 2 1s a block diagram showing an embodiment of
the present invention.

FIG. 3 1s a flow chart for explammg the operation of
the circuit of FIG. 2.

FIG. 4 1s a circuit diagram showing a specific exam-
ple of the peripheral circuit of the microcomputer in-
cluded in the circuit of FIG. 2.

FIG. 5 1s a flow chart for explalmng the Operatron of
the circuit of FIG. 4. -

FIG. 6 1s a block diagram showing another embodl-
ment of the present invention.

FIG. 7 is a flow chart for explalmng the Operatlon of 50
the embodiment shown in FIG. 6. |

FIG. 8 1s a circuit diagram showing a specific exam-
ple of the peripheral circuit of the microcomputer in-
cluded in the embodiment in FIG. 6..

FIG. 9 1s a block diagram showmg a further embodi- 55
ment of the present invention.

FIG. 10 1s a flow chart for explammg the Operatlon of
the embodiment shown in FIG. 9.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The tape running path for the video tape recorder
using a cassette tape is schematically shown in FIG. 1.
In this drawing, the tape 7 reeled out from a supply-side
tape 9 wound on-a supply reel 8 of a tape cassette 6 is fed 65
through a tension arm 4 and a guide roller 2 and guided
by being wound over an angle of 180 degrees around
the cylinder 1 having rotary heads. Further, the tape is

10

15

20

25

30

35

40

45

60

4

wound on a take-up reel 10 through a gmde roller 3 and
a capstan 5. In the process, the tape 7 is driven by the
capstan S and a pinch roller 12 at a speed which is accu-

rately maintained constant by the capstan generally. In
a fast forward or a rewind mode, the tape 7 is driven
directly between the supply reel 8 and the take-up reel

10 as shown by a dot-and-dash line 7'. |
Some of the parameters used for the above-men-
tioned calculation are also shown in the drawing.
Specific means for calculating and indicating the
remaining tape length by equation (9) as mentioned
above 1s shown in FIG. 2, and a flow chart for explain-
ing the operation thereof is shown in FIG. 3. In FIG. 2,
reference numeral 21 designates an angular velocity
detector for the supply reel 8. A disc having a slit 23 is -
connected to the rotary shaft of the supply reel 8 di-

rectly or through a belt or an idler. The light of the

lamp 22 passed through the slit 23 is received by a
photo-transistor 24, thus producing an angular velocity
detection signal 25. An angular velocity detector 26 for
the take-up reel 10 constructed in similar fashion pro-
duces an angular velocity detection signal 27 for the
take-up reel 10. The angular velocity detection signals
25 and 27 are applied to a microcomputer 31. The mi-
crocomputer 31 i1s operated by a reference clock signal
of stable frequency generated by an oscillator 33 using a
crystal oscillator element. By counting the number of
reference clock pulses applied during one revolution of
the reels, the angular velocities w1 and w> are detected
respectively. The hub radius R ‘of the supply and take-
up reels and the total tape length indicated as time Tg
are known for the tape cassette used, and may be regis-
tered in the microcomputer 31 in advance. These values
are processed as shown in the flow chart of FIG. 3, so
that the remaining tape length indicated as time T is
calculated by equation (9) and indicated on the dlgltal
indicator 32.

The perrpheral parts of the microcomputer 31 of the
embodiment shown in FIG. 2 are illustrated more in-
detail in the circuit diagram of FIG. 4. The flow chart
for explaming the operation thereof is shown in FIG. 5.

Three types of cassette tapes of 120, 60 and 30 min--

utes are now available for the home video tape re-

corder, and each have different total tape lengths indi-.
cated as time Tp and hub radii R. In mounting these
tapes of different types, the type of tape is designated by
the tape time change-over switch 28 comprising
switches 85, 56 and 57. The user may confirm the re-
maining tape length indicated as time when using the
video tape recorder in a recording mode, while he will
In most cases be desirous of confirming the taken-up
tape length indicated as time in a reproduction mode.

The mode change-over switch 29 enables the remaining
tape length indicated as time T; or the taken-up tape
length indicated as time T3 to be indicated selectively.

By use of the 10-key keypad 30, on the other hand,
the tape address time i1s designated, so that when the
taken-up tape length indicated as time T3 coincides with
the address time, a capstan stop signal 34 is generated
thereby to stop the capstan, thus permlttmg a desired
time point to be located.

These 0peratlons are performed by the mlcrocom-
puter 31 in accordance with the flow chart of FIG. 5.
Specifically, the total tape length indicated as time of-
30, 60 or 120 minutes is first confirmed, so that the total
tape length indicated as time Tp and the hub radius R
are set at the corresponding values. These values and
the signals of reel angular velocities w1 and w3 are used



4,338,645

d

to calculate the remaining tape length indicated as time
Tj. Further, 1t is decided whether a signal from the
indication mode change-over switch 29 is the remaining
tape length indicated as time T or not, and if it is the
remaining tape length indicated as time T, the taken-up
tape length indicated as time T3 is determined from
T2=To—Ti. If an address i1s designated by the 10-key
keypad 30, the key input signal is taken in, and when the
remaining tape length or taken-up tape length indicated
as time coincides with the designated time T, the signal
34 is generated for stopping the capstan 5, thus stopplng
the tape supply. The mechanism for stopping the tape is
not shown but is easily realized by the prior art. Also,
the result of calculation according to the flow chart is
indicated on the numeral indicator 32.

‘The above-mentioned embodiment is suitable for the
video tape recorder. In the video tape recorder, the
control signal recorded 1n the control track or, in the

10

15

case of recording, the vertical synchronizing signal

extracted from the video signal is used to control the
-rotation of the capstan. The tape speed is thus very
stable and has little error. Without detecting such an
error, therefore, a predetermined fixed value of tape
speed may be used for accurate detection of the remain-
ing tape length or taken-up length indicated as time.
In the case of an audio tape recorder, however, the
tape speed involves a considerably large error. Also,
even the video tape recorder develops a tape speed
error in a mode other than recording or reproduction,
such as fast forward or rewind where the tape speed is
not regulated. Description will be made of a method for

20

25

30

detecting the taken-up tape length or remaining tape

length indicated as time accurately even in such a case.

According to another embodiment, the rotational
period of time of the supply reel or the take-up reel is
measured twice successively, so that the resulting mea-
surements At(n), At(n+1) (n: Number of revolutions
counted as from the winding start of the reels) and the
tape caliper thickness D are used to determine the tape
running speed from the relations mentioned below.

Assume that n revolutions of a tape have already been
wound on the take-up reel. The period of time Atn and
the n-th revolution is given below:

2m(R + nD
Yn

lﬁf(n) = (11)

The period df time Atn+1 for the (n
expressed as below: |

2R 1
Yn+ 1

DD

A+ 1) = a2

The tape running speed v, at the n-th revolution is
almost the same as the tape running speed v, at the

(n+1)th revolution, and therefore, if they are expressed
as v, then

Vn=Vnq 1= (13)
The equation (1 1) 1s substituted from équatlon (12), and
equation (13) is substituted into the dlfference therebe-
tween.

2D

— 2D - (14)
At(n + 1) — At(n)

y =

Thus, by using the equation (14), the tape running 's'peed
~ is calculated from the measurements At(n), At(n41) and

35

40

45

Dth revolution is

50
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the tape caliper thickness D. By substituting the result-
ing value into equation (9) or (10), the remaining tape
length or taken-up tape length indicated as time is calcu-
lated with high accuracy respectively. In similar man-
ner, the measurement of the period of time At(n—1) at
the (n—1)th revolution enables the remaining tape
length or taken-up tape length indicated as time to be
determined according to

_ 2D
— Afn) — At(n — 1)

V
Also it is possible to determine the remaining tape
length or taken-up tape length indicated as time from
measurements on several revolutions apart from each
other. | |

Specific means for realizing the above-mentioned
method will be explained with reference to FIGS. 6 and

7. FIG. 6 shows a block diagram showing a second

embodiment of the present invention, and FIG. 7 a flow
chart for explaining the operation of the microcomputer
used in the embodiment of FIG. 6. Reference numeral
21a designates a detector of the angular velocity of the
supply reel, which produces an angular velocity detec-
tion signal 25 for the supply reel. In similar fashion, the
angular velocity detection signal 27 for the take-up reel
is produced from the take-up reel angular velocity de-
tector 26a. These reel angular velocity detection signals
25 and 27 are applied to the microcomputer 31a. The
microcomputer 31a operates on the output of the highly
stable oscillator 33a as a reference clock signal, and
determines the angular velocities w1 and w; by deter-
mining the number of the reference clock pulses applied
thereto during one revolution of each reel. At the same
time, the microcomputer 31a measures the values of Atn
and At(n+1) required for calculation of the tape run-
ning speed v. These values are processed according to
the flow chart of FIG. 7, the remaining tape length
indicated as time T or taken-up tape length indicated as
time T3 is calculated by equation (9) or (10), and the
resulting values are indicated as time length on the
digital indicator 32.

In the flow chart of FIG. 7, the first step is to measure
the rotational periods of time Atl(n) and At2(n) of the
supply reel 8 and the take-up reel 10, respectively. Fur-
ther, the period of time At2Z(n+ 1) of the next revolution
of either the supply reel or the take-up reel, for instance,
the take-up reel, is measured. Then, the tape running
speed v is calculated from the equation (14) on the basis
of the measurements At2(n) and At2(n+1) and the tape
caliper thickness D. By use of the tape speed v and the
measurements Atl(n) and At2(n), the remaining tape
length indicated as time T is calculated from equation
(9), thus selectively indicating the remaining tape length
or taken-up tape length mdlcated as time. This routine is
repeated.

The circuit of this embodiment will be explained
below in more detail with reference to FIG. 8 showing
the circuit of the embodiment of FIG. 6 in detail. The
light from the light-emitting diode 22a is received by a
phototransistor 24 through a slit formed in a rotary
member 41 connected and adapted to rotate in relation-
ship to the supply reel 8. This signal is applied through
the transistors QI and Q2 so that the input voltage to the
microcomputer 31a is raised to a high level upon receipt
of the light and reduced to low level in the absence of
light. Thus, an input voltage of high level is applied



4,338,645

7

depending on the position of the slit. Since the mi-
crocomputer 31a has a reference clock signal from the
oscillator 33q, the intervals of the high-level input are
calculated by the microcomputer 31g, thus producing
the angular velocity o) and the rotational period of time
At of the supply reel. In similar fashion, the light from

the light-emitting diode 52a is applied to the photo-tran-
sistor 53 through a slit formed in the rotary member 42

connected and adapted to rotate in relationship with the
take-up reel 10, thus producing the angular velocity w»
and the rotational period of time At of the take-up reel.
In the microcomputer 31g, the remaining tape length or
taken-up tape length indicated as time is calculated
according to the flow chart of FIG. 7 by use of the
angular velocities w1 and w;. The result of the calcula-
tion is applied to a digital numeral indicator tube 36
through a resistor on the one hand and the indicator
tube 36 is driven by the indicator tube driver 37 on the
other hand.

In the case where tapes of different caliper thick-
nesses are used 1n this embodiment, a switch is provided
to select the desired one of the tapes, so that a predeter-
mined value of tape caliper thickness is applied to the
microcomputer 31a. As in the preceding embodiment, it
is also of course possible to locate the tape position
assoclated with the desired time length with the signal
applied from a keyboard.
~ As mentioned above, in view of the fact that tape

cassettes of different total tape time lengths, i.e., total
tape lengths indicated as time including 30, 60 and 120
minutes are available and that many manufacturers
produce these tapes, a considerably large error of the

total tape length is permitted, probably result_mg ina
considerable variation in the total tape length indicated -
as time To. Therefore, the calculated remaining tape

length or taken-up tape length indicated as time may be
considerably affected by the variation in the total tape

length indicated as time To. Description will be made of

an embodiment which is capable of detecting the re-
maining tape length or taken-up tape length indicated as
time with high accuracy without regard to the variation
in total tape time Ty.

~In this embodiment, the manner in which the total
tape indicated as time Tp is detected from the angular
velocities of the reels will be explained below. The

- equations below are introduced from equations (1) to (5)
above.

TS n? — R2 (15)
o  Sp r2 4+ r2 — 2R2
_' 2
W]
Y y _ IR
o % W R2 (16)
To ~ So ri¢ + r% — 2R?

10

15

20

23

30

35

40

45

50

55

60

or

8

The values K (t1) or Ks(t1) at a time point t; and the
values Kj(t2) or Ka(t2) at a time point t? which corre-
sponds to a time point after a given passage of time T

from the time point t; are calculated from equatlons (15)

and (16), while at the same time measuring the time

interval T’. Thus, the equations shown below are estab-
lished.
T1=Ki1(t1))x To (17)

T~ T X K1(13) X To (18)

Tax Ko (t)X To- (19)

I+ T =K5(ty) X Ko (20)

From equatlons (17) and (18) or (19) and (20) the equa—
tions below are obtained. |

(21)

el T
Kiin) — Ki(n) &K

T _ T _ T (22)
C oK) — Ka() AK;

It will be seen that by detecting the angular velocity of
each reel twice for a short period of time and measuring
the time interval of such detections, the total tape length

indicated as time Tgis detected. As a result, even in the

case of a tape having a length different from a predeter-

mined length due to the variation in tape length, the

remaining tape length or taken-up tape length indicated
as time is measured and indicated with high accuracy by

“substituting the calculated total tape length mdlcated as

time Tp into equation (9) or (10).

Specific means for detecting and indicating the re-
maining tape length and taken-up length indicated as
time in this way will be explained with reference to
FI1G. 9. A specific operation of such means is shown in
the flow chart of FIG. 10. | | |

Exactly the same circuit arrangement as shown in the
embodiment of FIG. 8 may be used for the input-output
peripheral circuit of the microcomputer 316 including
the angular velocity detectors 21a and 26a for the sup-
ply and take-up reels, the oscillator 334 for generating a
reference clock signal and a numeral indicator 32. The
embodiment under consideration is different from the
preceding embodiment in the processing operation of
the microcomputer 3156 which is performed according
to the flow chart of FIG. 10 in the embodiment under
consideration. |

First, the value K;(t1) and Kz(tl) at a time pomt tiare
obtained from the result of detection of the reel angular
velocities w) and w). Then'the value K (t2) or Kx(t2) at
a time point t; which corresponds to a time point after
a given passage of time T’ from the time point t; is
obtained, so that the value Ty is calculated from equa-
tion (21) or (22). After calculation of Tg, the angular
velocities w; and w2 for the respective reels are de-
tected. The remaining tape length indicated as tlme T
is calculated from equation (9), so that the remammg
tape length or taken-up tape length indicated as time is
selected and indicated. This routine is repeated.

As mentioned above, the same circuit arrangement as
that of FIG. 8 may be used as a specific peripheral
circuit for the microcomputer 314 for this embodiment.
For instance, a slit is formed in a rotary member 41
adapted to rotate in association with the supply reel,
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and the light from a light-emitting diode 22q that has
passed through this slit is applied to the photo-transistor
24, Through the transistors Q1 and Q2, a high- level
potential is applied to the microcomputer 315 upon
receipt of the light, while a low-level potential is ap-
plied thereto in the absence of light. If the rotary mem-
ber 41 is constructed to make one revolution in synchro-
nism with one revolution of the reel, therefore, a high-
level signal 235 is applied to the microcomputer 315 for
each reel revolution. In similar fashion, a signal 27 cor-
responding to the rotation of the take-up reel 10 is ap-
plied to the microcomputer 314 by the rotary member
42 having a slit rotatable in association with the take-up
reel 10, a light-emitting diode 52a and a photo-transistor
53. It 1s obvious that the rotary members 41 and 42 are
not necessarily required to have the same angular veloc-
Ity as the reels but if they are constructed to have a fixed
rotational relation with each other, the angular veloci-
ties are easily obtained from the microcomputer. Fur-
ther, several slits instead of one slit may be formed in
the rotary members 41 and 42 without affecting the
detection of the rotational periods of time or angular
velocities.

It 1s already explained that the microcomputer 315 is
operated by the reference clock signal of stable fre-
quency generated from oscillator 33a using a crystal
oscillator element or the like. Therefore, the angular
velocities can be detected by counting the clock pulses
to determine the intervals of the high-level signal ap-
plied in accordance with the rotation of the rotary
members 41 and 42. Further, the time interval between
the first detection of the angular velocity and the next
detection thereof is detected accurately by use of the
clock signal. The total tape length indicated as time Tg
is accurately determined from the reel angular veloci-
ties w1 and w; detected twice as above and the time
interval T'. Also, from the values w; and w», the remain-
ing tape length or taken-up tape length indicated as time
is determined, and the result of calculation is dlsplayed
on the numeral indicator tube 36. !

In this embodiment, as in the preceding embodiment,
the tape running speed v may alternatively be deter-
mined by calculation in the microcomputer 315 on the
basts of the result of the two detections of the reel angu-
lar velocity, or as in the embodiment first-above de-
scribed, one of a plurality of predetermined fixed tape
speeds may be selecti‘vely applied to the microcomputer
31b. Furthermore, it is possible to locate a given address

easily be designating the desired time point with a key-
board.

We claim:
1. A tape running time indication system for a mag-

netic recording-reproduction apparatus using a mag-

netic tape and including a supply reel and a take-up reel,
comprising:

means for detecting an angular velocity w; of said
supply reel;

means for detecting an angular velocity wj of said
take-up reel; |

a microcomputer supplied with the velocities wj and
w2 detected by said detecting means, the tape run-
ning speed v, the total tape length indicated as time
To corresponding to the total tape length and the
hub radius R of each reel, said microcomputer
calculating at least one of a remaining tape length

T indicated as time and a taken-up tape length T
indicated as time; and
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means for indicating a length of time obtained from

the result of said calculation.

2. A tape running time indication system aocording to
claim 1, wherein said mlcrocomputer comprises means
for calculatlng the remaining tape length T indicated as
time in accordance with an equation of

3.A tape runnlng tlme indication system aocordmg to
claim 1, wherein said microcomputer comprises means
for calculating the taken-up tape length T indicated as
time in accordance with an equation of

2
"y,
4 2 |4 2 i

4. A tape running time indication system according to
claim 1, 2 or 3, further comprising means for detecting
a rotattonal period of time At(n) and a rotation period of
time At(n+1) for the n-th revolution and the (n+ 1)th
revolution respectively from the start of winding on a
selected one of said supply and take-up reels, said mi-

- crocomputer calculating the value v as shown below
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from the tape caliper thickness D applied to the mi-
crocomputer in advance and the rotational periods of
time At(n) and At(n-+1) detected as above, the calcu-
lated tape running speed v being used for calculation of
the remaining tape length T and taken-up tape length
T5 indicated as time

2D
At(n + 1) — Adn)

Vy =

S. A tape running time indication system according to
claim 1, 2 or 3, further comprising means for selecting
the value of the tape running speed v from a plurality of
predetermined values in accordance with the operation
mode of the magnetic recording-reproduction appara-

tus, said means applying said selected value to said
microcomputer.

6. A tape running time indication system aocordmg to
claim 1, 2 or 3, wherein said microcomputer comprises

‘means for calculating a selected one of the changes

AK| and AK; of the values K; and K> respectively
thereby to determine the total tape length indicated as
time Toin accordance with the equations shown below
by use of the two detected angular velocities i and w)
of said supply reel and said take-up reel respectively and
a time interval T' between said two detection time
points,
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-continued

Ky = — > 2
- A L4 _ ap?
| T T
) .T[}:——,T{]:m_

AK1

the calculated value Tobeing used for calculation of the
‘remaining tape length T, indicated as time and the tak-
-en-up tape length T5 indicated as time.
7. A tape running time indication system according to
claim 1, 2 or 3, further comprising means for selecting
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the value of total tape length indicated as time Tgcorre-
sponding to the total tape length according to the tape
used, said value Tp being applied to said microcom-
puter.

8. A tape running time indication system according to
claim 1, 2 or 3, further comprising means for applying a
selected one of said remaining tape length indicated as
time and taken-up tape length indicated as time to said
microcomputer for storage therein, and means for gen-
erating a signal for stopping the capstan of the magnetic
recording-reproduction apparatus when the time calcu-
lated from the reel angular velocity by said microcom-

puter coincides with said stored time.
. X S % ¥
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